IN A RECENT PAPER by Hinds et al. ( 1980) the results from a study of the association between cancer incidence and alcohol/ cigarette consumption were presented. Two data sets were used in that analysis. One set consisted of cancer-incidence rates for (or, in some cases, 1968-76) among residents in Hawaii, for 15 sites which are not sex-specific. These data came from a tumour registry in operation since 1960 . The other data set was collected through a sample survey of the state's population between 1975 and 1977. Included in the survey were questions about smoking and alcohol consumption. Consumption data from almost 10,000 persons were available. Both sets of information were limited to individuals at least 40 years old. Conclusions were drawn from the comparison, by means of analysis of covariance and linear-regression techniques, of age-adjusted incidence rates for 10 sex-ethnic groups with consumption indicators.
The authors emphasized that their findings should only be considered as hypothesis-generating, given the characteristics of the data and the type of analysis that can be done on such information. However, we found that several shortcomings in their analysis considerably reduce the value of their study. The problem of confounding factors was not satisfactorily addressed, and their conclusions depended on an arbitrary choice of a standard population.
In a previous paper by one of the coauthors (Kolonel, 1979) Table I . It can be seen that the Hawaiian population was generally both younger than the population represented by the world standard, and with an overrepresentation of elderly persons in some sex-ethnic groups. Another possible source of distortion relates to differences in past and current consumption patterns. Hinds et al. (1980) "assumed that current consumption rates for an ethnic-sex population reflect the past consumption rates", and claim that their "assumption should not cause distortion of exposure-incidence relationships if the relative positions of the 10 ethnicsex groups, in respect of cigarette and alcohol use, have remained stable for the past 20 years". However, the slope estimate from the bivariate regression model used in their analysis will remain invariant only if past consumption rates can be expressed as a linear transformation of Rellahan et al. (1975) .
For 1975, Kolonel (1979) . For world population, Doll & Cook (1967 Several observations should be made about the adjustment procedures. First, a linear relationship between the consumption variables being adjusted and the other 4 factors is assumed. Furthermore, the simplest form of covariance adjustment, which the authors used, assumes that the relationship between the variables is the same for each sex-ethnic group; i.e. the coefficients associated with the variables for which adjustment is being made are assumed to be the same for every group. The authors do not present any argument to support these assumptions. In fact, previous data (Kolonel, 1979) expected for groups all of which, on the average, consumed the same amount of wine, spirits and tobacco and had the same age. The values for these latter amounts are usually chosen to be the average amounts observed in the entire sample, because under proper conditions the adjusted consumption estimates will have the smallest errors at these levels. This procedure must be questioned (1) because it adjusts the independent variable (consumption) without a corresponding adjustment in the dependent variable (incidence), thereby introducing a bias of unknown magnitude, and (2) because of the arbitrary choice of levels of the variables for which adjustments are being made. It is most unlikely, a priori, that the true joint effect of these 4 variables on incidence is so simple and uncomplicated that it would remain invariant as those levels are changed, either as a group or relative to one another. An additional point about the age adjustment in the sample survey data is worth noting. The authors stated that the incidence rates were adjusted to the world population standard. The age adjustment in the sample survey data, if performed by standard covariance methods, would have adjusted to the observed average in the sample, which is most likely to be different from the corresponding age in the world cohort. The probability exists, therefore, that the dependent and independent variables in the regression analyses are not comparable with respect to age.
The analysis of exposure-incidence relationships relies on bivariate linear regression. The age-adjusted incidence rates were linearly regressed on the covarianceadjusted consumption indicators, and those regression coefficients which were statistically different from zero at the 500 probability level were noted. In the authors' analysis, the choice of the world population to standardize incidence rates was arbitrary, in the sense that it bore no relationship to the ages used for covariance adjustment of the independent variable. Different results may thus be obtained, depending on the choice of standard population. To study the effect of choice of standard, we replicated the analysis made by the authors, using different populations as standards.
Five-year incidence rates for the same sex-ethnic groups were obtained for the period 1973-77 (Young et al., 1981) . From scatter diagrams presented by Hinds et al. (1980) we were able to calculate the independent variables used in their analysis of consumption of beer and spirits.
Although the values are not exactly the same, we were able to verify that they had the same mean and variance as those used by the authors. We repeated the analysis only for the 12 sites based on 1972-76 incidence rates. Our slopes, R2 values and significance results were consistent with those obtained by the authors. We then calculated age-standardized rates using the 1973-77 age-specific rates, taking 3 populations as standard (World, European and African, Doll & Cook, 1967) and regressed them on the beer and spirit consumption adjusted means. Several discrepant results were obtained (Table  II) . However, the most disturbing inconsistency was unexpected. Different conclusions were obtained about the significance of the relationship between cancer of the kidney or lymphoma and beer consumption, and cancer of the brain and spirit consumption, depending on whether the or the 1973-77 data were used.
Much attention is being called at present to the undesirable characteristics of classical regression analysis and routine agestandardization in the interpretation of data for the identification of aetiological clues (Hickey et al., 1980) . It is well known that the classical least-squares estimator is very sensitive to extreme points. The inclusion in the Hinds et al. (1980) article of scatter diagrams is intended presumably to assess the effects of outliers on their statistical conclusions. However, the authors do not explain the criteria which were used to define points as outliers in some cases and not in others. For example, Hinds et al. (1980) could have been avoided by using, for example, nonparametric techniques or more robust estimation methods on age-specific incidence rates and consumption indicators, the characteristics of the data set they use are such as to preclude appropriate epidemiological analysis.
